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(54) A heat sensitive non-ablatable wasteless imaging element for providing a lithographic 
printing plate with a difference in dye density between the Image and non image areas 



(57) According to the present Invention there is pro- 
vided a heat-sensitive non-ablatable wasteless imaging 
element tor providing a lithographic printing plate, com- 
prising on a support a top layer which is capable of form- 



ing by image-wise exposure image-wise hydrophobic 
and hydrophilic areas, characterized in that said imag- 
ing element contains an IR-dye capable of changing its 
optical density by exposure of the imaging element 
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^ept ink define the prpit.ng image areas and the ink-reiectino ar^^^ '"^ '"'^ ^''^ areas which 

[0003J In the art of photolithography a photooraohir • ? »»ckground areas. 

poun*.^chrorna,e-sensitizedhydrophffic«Si^jra^Z^^^^^ 

rt^^'n'""""*^'*'^*'"'"'^ ^'^'^°''^""'^'^*y"«h««Ph«opolya«rs.PanicLrlyd^^^ 

exposed by nr,eanso,alaserunder,hernr^i^eJ^,P^^^^^ 

a s,h,er anage on , op of the photosensitive coa^g Z?^^ef«^^^^^^ 

the photosensitive coating. After the overall eSuTthe sL? ^ '^"'^^ ^ ^ "^'^ a" exposuTo^ 
SSnr? •^"'^^ a^eedr/ ' disadvantage that a complex It 

Photosensitivecoat^g.T:S:tr.:^^^^^^^ 

^n.ge.at.e.age.askh3sto.re^^^^^^ 
H^insr^^^^^^ 

scnbed above for making a printing plate is^rSiev tev^To 1^ . Photosensitive imaging elements Such as de 

problemofsensitivityinviawof the Storage steXSt^evs^^^^ I "^tf "9^' Furthermore they hate a 

P^n..ng pbte precursors is Clearly seen 'on .he^^^^^ 
luunj For example. US-P- 4 7flfl05Cri;..^i^ • 

ana,kali.solub,enovobcresinan7a^^^:^'rZrm'aS^^ 

w«e exposing said imaging element to UV - vSLte omr^ can opOonally contain an lasensitizer. AfteXZ 

and Which can be positive or negative S no ^^iT^^'^ ^ '"^ 'o UV- and IR-irradiation 

and an IR-absorbing subsStca C^es^^X^C^^^^^^^^^^^^ ""^"'^'^ ^ ^^""^^^ 

9 ep required and the printing results of a lithographic plate 
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DETAILED DESCRIPTION O, THE ,NVE„TO< 
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|nay be used, but ft is preferred ,o use^^onT^^rpr IT^TL^ ^ '"^^^ A mixture of .R^es 

useful IF^cyani„edyesarecyani^es dyes ,2^»,,J25g,^^ 

preferabV are cyanines dyes wim ,v« hdolenine aSZSTfc L "^"^ S'""'^ Still 

the structure as didicated sulphonic acid groups. Most preferably is compourwl I with 
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II) 

— ^^^^^ . . an amount between O.Ot and t ^, _ 

Uihrsrrpirci^-i^^^^^^ 

arthough the wavelength of absorpti^ 

-s .n the wavelength range of the 1^, source S , of .mX '"r " °' cc^POuXed 

exampledyesand in particular infrareddyeswhtehca^blTesZ ''^"*="'^^'y "««1"< compounds are for 
bondes. nifrides. cart^nitrides. bronze-lc.uredo3.es and o^^^^^^^^ carbonblacR me.alcart,ides 

«ieAcompone„te.g.W03^.ltisalsopossibletousec^^^^^^ 

used. The colloidalsilica employed may be in ihe lorm n,r ^ '^'"'^'^ P"'P«« ""toidal silica may be 
.ore^rnptehavinganave^particle'X^ 

colloKJal sihca can be added e.g. silica prepared accorri^'n ; c.-k P^^«'«s °' "arger size than the 

26 1968. pages 62 ,o 69 or alina P^rtr^or ^Ss haWn^^^^^ ^ 

partrcles of ilianium dioxide or other heavy meteSes S ^ °' ^' 10° which are 

l-ked hydrophilic layer is given a uniform^roTg^ e^.^^ cS^Z^^ '"^^^ '^^'^'^^ of me cri 
storage sites for water in background areas «=«««lmg of mKroscopic hills and valleys, which senre as 
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[0036] The thickness of a cross-linked hydrophilb layer tn a lithograf^ic base in accordance with this embodiment 
may vary in the range of 0.2 to 25 pn\ and © preferably 1 to 10 ^m. 

[0037] Particular exarrtples of surtabte cross-linked hydrophilic layers for use in accordance with the present invention 
are disclosed in EP-A- 601 240, GB-P- 1 419 512, FR-P- 2 300 354, US-P- 3 971 660, US-P- 4 284 705 and EP-A- 
514 490. 

[0O38] The hydrophobfcipolyrr^^ preferred in the embodiment of this invention are thermoplastic polymer 

particles. The hydrpphobic thermp used In connection with the present invention preferably 

have a coagutetion temperature above 50*C and moTe preferably above TO'C. Coagulation may result from softening 
or melting of the thermoplastic polymer particles under the influence of heat There is no specific upper limit to the 
coagulation temperature of the thermoplastic hydrophobic polymer particles, however the temperature should be suf- 
ficiently below the decomposition temperature of the polymer particles. Preferably the coagulation temperature is at 
least 10**C below the temperature at which the decomposition of the polymer particles occurs. When said polymer 
particles are subjected to a temperature above the coagulation temperature they coagulate to form a hydrophobic 
agglomerate in the hydrophilic layer so that at these parts the hydrophilic layer becomes hydrophobic. 
[0039] Specific examples of hydrophobic polymer particles for use in connect bn with the present invention having 
preferably a Tg above 60^C are preferably polyvinyl chloride, potyvinylidene chloride, polyacrylonhrile, polyvinyl car- 
bazole. copolymers or mixtures thereof. Most preferably used are polystyrene, polymethylmethacrylate or copolymers 
thereof. 

[0040] The weight average nrK»lecular weight of the polymers may range from 5,000 to 1 .OOO.OOOgAnol as determined 
by GPC relative to polystyrene standards. 

[0041] The hydrophobic particles may have a particle size from 0.01 ^m to 50 )im, more preferably between 0.05 
mm and 10 mm and most preferably between 0.05 pm and 2 pim. 

[0042] The polymer particles are present as a dlspersion-in the ac|ueous coating liquid of the image-forming layer 
and may be prepared by the methods disclosed in US-P- 3 476 937. Another method especially suitable for preparing 
an aqueous dispersion of the thermoplastic polymer particles comprises: 

dissolying:the hydrophobic themippj^^^ in an organic waterimmiscible solvent, 

dispersing the thus diStain^^ in water oria ai aqueous m^ '^ ^^^^ 

reirovjng Jie prgianic:'sblvent-by evaj^^ ' ' — "^ 

[0043] The amount of hydrophobic thermoplastic polymer particles contained in the image-forming layer is preferably 
at least 20% by weight and more preferably at least 30% by weight and most preferably at least 40% by weight. 
[0044] In a second embodiment of the present invention the top layer comprises switchable polymers. Switchable 
polymers are polymers which by heating undergo a transition from hydrophobic to hydrophilic or vice versa. An example 
35 of a switchable polymer is^p6ly4etrahylif6pyranoim~eth^ 

[0045] The support of the imaging element can be flexible or rigid. 

[0046] As flexible support in connection with the present invention all kinds of flexible support can be used e. g. 
paper, polyethylene coated paper, but it is partk:utarly preferred to use a plastic film e.g. substrated polyethylene tereph- 
thaiatefilm, cellulose acetate film, polystyrene film, polycarbonate film, polyethylene film, polypropylene film. The plastic 

^0 film support may be opaque or transparent. 

[0047] It is particularly preferred to use a polyester film support to which an adhesion improving layer has been 
provided. Partk:ularly suitable adhesion improving layers for use in accordance with the present invention comprise a 
hydrophilic binder and coltoidal silica as disckased in EP-A- 619 524. EP-A- 620 502 and EP-A- 619 525. Preferably, 
the amount of silica in the adhesion Improving layer is between 200 mg per m2 and 750 mg per m2. Further, the ratio 

^ of siik3 to hydrophilic binder is preferably more than 1 and the surface area of the colk)kiat silica is preferably at least 
300 m2 per gram, more preferably at least 500 m2 per gram. 

[0048] The support can also be rigkl. preferably an aluminum foil. A particularly preferred aluminum foil is an elec- 
trochemically grained and anodised aluminum support. The anodised aluminum support may be treated to improve 
the adhesive properties of its surface. For example, the aluminum support may be silicaled by treating its surface with 

50 sodium silicate solution at elevated temperature, e.g. 95*C. Altematively. a phosphate treatment may be applied which 
involves treating the aluminum oxide surface with a phosphate solution that may further contain an inorganic fluoride. 
Further, the aluminum oxide surface may be rinsed with a citric acid or citrate solution. This treatment may be carried 
out at room temperature or can be carried out at a slightly elevated temperature of about 30 to 50°C. A further interesting 
treatment involves rinsing the aluminum oxide surface with a bicarbonate solution. Still further, the aluminum oxide 

55 surface may be treated with polyvinylphosphonic acid, polyvinylmethylphosphonk: acki, phosphoric acid esters of pol- 
yvinyl alcohol, polyvinylsulphonic acid, polyvinylbenzenesulphonic acid, sulphuric acid esters of polyvinyl alcohol, and 
acetals of polyvinyl alcohols formed by reactron with a sulphonaled atiphatk: aldehyde It is further evkjent that one or 
more of these post treatments may be carried out alone or in combination. More detailed descriptions of these treat- 
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ments are given in GB-A- 1 084 070. DE-A- 4 423 140, DE-A- 4 417 907, EP-A- 659 909, EP-A- 537 633, DE-A- 4 
001 466, EP-A- 292 801 , EP-A- 291 760 and US-P- 4 458 OOS. 

[0049] Between the support and the top layer the imaging element can contain other layers such as subbing layers 
and anXtha\o layers. Irrespectively if the imaging element contains a dye according to the invention or not, the Imaging 
5 element optionaUy contains between the support and the top layer a reflective layer. Said reflective layer can be any 
layer which reflects the IR-irrad!ation but is preferably alumffium with a high visual density e.g. vacuum deposited 
aluminum 

[0050] Imaging in connection with the present invention can be ctone with a thermal head Preferably an image-wfee 
scanning exposure is used involving the use of a laser that operates in the infrared or near-Infrared, i.e. wavelength 
10 range of 700-1500 nm. Most preferred are laser diodes emitting in the near-infrared. Exposure of the imaging element 
can be performed with lasers with a stort as well as with lasers with a long pixel dwell time. Preferred are lasers with 
a pixel dwell time between 0.005 \is and 20 pis. 

[0051] After the exposure the imaging element is ready to be used as a lithographic printing plate. 
[0052] The following examples illustrate the present invention without limiting it thereto. All parts and percentages 
IS are by weight unless othenA/ise specified. 

EXAMPLE 1 

Preparation of the imaging layer. 

20 

[0053] A dispersion was prepared by mixing 16.8 g of a dispersion containing 21 .5% 1102 (average particle size 0.3 
to 0.5 ^m) and 2.5% potyvinyialcohol in deionized-water. Thereto 7.0 respectively 14g of a 20% polystyrene dispersion 
was added. To these dispersions was added 0.7 respectively 1.4 ml of a hydrolyzed 28.43% tetramethylorthosilicate 
solution. 0.1 of the IR-dye compound I was added to these dispersions. The dispersions are made up with water to a 
2S volume of 40 ml. 

[0054] These dispersions were well stirred and coated on a subbed PET-support at a thickness of 40 |im and dried 
with hot air at 60'C for 2 hours. The coating amounts (g/m^) are given in the following table. 
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Number 


rOg + PVAs 


TMOSb 


PSTC*^ 


PSTd 


Cpdl 


1 


4.00 


0.18 


1.40 


0.00 


0.10 


2 


4.00 


0.18 


2.80 


0.00 


0.10 


3 


4.00 


0.18 


0.00 


1.40 


0.10 


4 


4.00 


0.18 


0.00 


2.80 


0.10 


5 


4.00 


0.36 


1.40 


0.00 


0.10 


6 


4.00 


0.36 


0.00 


1.40 


0.10 



Remarks 

40 a) PVA = polyvmytalcohot 

b) TMOS a tetramethylorthOGilicate 

c) PSTC = poiyslyrene cationic stabflized, 

d) PST = polystyrene non ionic stabilised 

45 [0055] After coating the imaging elements were kept for 5 days at a temperature of 49*C and relative humidity of 
20% In order to harden the polyvinylalcohol. 
[0056] The imaging elements were imaged with 

a) a thermal head Drystar 2000 ( trade name of Agfa-Gevaert N.V., Belgium): the imaging element was covered 
SQ with a PET foil (8 \im) and imaged at an output level of 118 mW; 

b) IR-laser: the plate was imaged by means of a diode laser at an output level of 342 mW at plate level and a drum 
speed of 4 m/second having a spot size of 11|am diameter (l/e^). 

[0057] Atter imaging . an image could be observed 

55 

Thermal head: dark blue image against a light blue background 
Laser recording : white image against a light blue background. 
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[0058] A dispersion was prepared by mixing 16.8 g of a dispersion containing 21 .5% T1O2 (average particle size 0.3 
to 0.5 fim) arKl 2.5% polyvtnylalcohol in deionized water Thereto 11.24 9 of a 12.45% polystyrene dispersion was 
added. To this dispersion was added 0.7 g of a hydrotyzed 28.43% tetramethylorthosilicate solution. 0.1 of a IR-dye 
compound with the structure as given below was added. The dispersion is nnade up with water to a volume of 30 ml. 
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[0059] This dispersion was well stirred and coated on a subbed PET-support at a thickness of 30 pun and dried with 
25 hot air at 60*C for 2 hours. After coating the imaging element was kept for 5 days at a temperature of 49° C and relative 
humidity of 20% in order to harden the polyvinylalcohoi. 
[0060] The imaging element was imaged with 

a) a thermal head Drystar 2000 ( trade r^ame of Agfa-Gevaert N.V.. Belgium): the imaging element was covered 
30 with a PET foil (8 pm) and imaged at an output level of n 8 mW; 

b) IR-laser: the plate was imaged by means of a diode laser at an output level of 300 mW at plate level and a drum 
speed of 4 to 10 m/second having a spot size of llpim diameter (l/e^). 

[0061] After imaging , an image could be observed 

35 

Thermal head: light blue image against a dark blue background 
Laser recording : white image against a dark blue background. 

40 Claims 

1. A heat-sensitive non-ablatable wasteless imaging element for providing a lithographic printing plate, comprising 
on a support a top layer which is capable of forming by image-wise exposure image-wise hydrophobic and hy- 
drophitic areas, characterized in that said imaging element contains an IR-dye capable of changing its optkral 
density by exposure of the imaging element. 

2. An imaging element for making lithographic printing plates according to claim 1 wherein said IR-dye is an IR- 
cyanine dye. 

50 3. An imaging element for making lithographic printing plates according to claim 2 wherein said IR-cyanine dye com- 
prises two acid groups. 



55 



An imaging element for making lithographic printing plates according to claim 3 wherein said infrared cyanine dye 
comprises two indolenine groups. 

An imaging element for making lithographic printing plates according to claim 4 wherein said infrared cyantne dye 
is compound i with the structure as indicated 
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An imaging element for making lithographic printing plates according to any of claims 1 to 5 wherein the top layer 
comprises hydrophobic particles dispersed in a cross-linked hydrophilic layer, said cross-linked hydrophilk: layer 
obtained from a hydrophilic binder cross-linked with a cross-tbiking agent 



7. An imaging element for making lithographic printing plates according to claim 6 whereni said hydrof>hilk: binder is 
polyvtnytalcohol. 

8. An imaging element for making lithographic printing plates according to claim 6 or 7 wherein said cross-tinking 
agent is a hydrolysed tetraalkylorthosilicate. 
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An imaging element for making lithographic printing plates according to any of claims 1 to 5 wherein the top layer 
comprises a switchable polymer. 
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